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I) WIDE BAND FREQUENCY ALLOTMENT TYPE SIGNAL SELECTION DEVICE UTILIZING 
ELECTROMAGNETIC COUPLING. 
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(Z) A signal selection device which uses distributed 
coupling lines and has less distortion over a wide 
range from a low frequency to a high frequency. 
Ends {2a-Na) of respective coupling transmission 
lines <2-N> are connected with the earth. The trans- 
mission lines (2-N) are coupled to a main transmis- 
sion line (1) through an electric or magnetic field or 
through the both. Therefore, by the signal fed from a 
signal source (11) and inputted into a common end 
(1a), signals are induced in the respective coupling 
transmission lines (2-N). When desired one of con- 
duction means (2c-Nc) is turned off (e.g., means 2c 
is made off) and the other means are all turned on 
(e g , the means other than 2c are made on), at the 
sgnal selection end (e.g.. 2b) corresponding to the 
conduction means which is off, signal appears, but at 
the other signal selection ends no signal appears. 
Since no nonlinear device exists in signal paths, no 
s gnal distortion is generated, and since no DC bloc- 
king capacitor connected tn series with the mam 
transmission line exists, even a signal n a DC band 



is transmissible. Therefore, this device is applicable 
to such apparatuses in various fields as a wide band 
spectrum analyzer and a wide band signal generator. 




FIG. 2 
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(3) A s.gnal having a DC band cannot be 
transmitted because trie DC biocxing capacitors 
(C1 to C3) are inserted m series in a path 
through which a signal passes. 

Summary of the Invention 



It is, therefore, an object of the present inven- 
tion to provide a wideband frequency distributed 
serial selector capable of selecting a signal in a 
wideband including a DC band to a microwave 
band without any signal distortion 

According one aspect of the present invention, 
there is provided a signal selector comprising: 

a main transmission line naving one common 
terminal; 

one or a plurality of coupled transmission lines 
having at least one signal selecting terminal and 
coupled to the main transmission line by an electric 
field, a magnetic field, or both the electric and 
magnetic fields; and 

a plurality of conducting means which are re- 
spectively connected between the signal selecting 
terminal and ground or between ground and the 
signal selecting terminal and between ground and 
the other end of the mam transmission line and can 
be selectively ON/OFF-operated. 

That is, according to the present invention, in 
order to provide a signal selector capable of solv- 
ing the problems of the prior art, the distnbuted 
coupled line constituted by the mam transmission 
line and one or the plurality of coupled transmis- 
sion lines coupled to the mam transmission Itne by 
the electric field, the magnetic field, or both the 
electric and magnetic fields is arranged, and the 
conducting means which can be selectively 
ON OFF-operated is arranged between one end of 
a desired transmission line and ground. 

With the above arrangement, in a signal selec- 
tor using both the electric field and the magnetic 
field, a signal to be selectively transmitted is input 
to the common terminal. One end of each of the 
coupled transmission lines is grounded. Since the 
coupled transmission lines are coupled to the main 
transmission line by the electric field, the magnetic 
field, or both the electric and magnetic fields, the 
signal input to the common end is induced to each 
of the coupled transmission lines. 

In the above state, when only one of the plural- 
ity conducting means corresponding to a signal 
selecting terminal to which a signal is to be trans- 
mitted is turned off. and the remaining conducting 
means are turned on, the signal can be transmitted 
to a desired signal selecting terminal. 

That is, according to the present invention, an 
input signal is branched into a mam transmission 
line and a coupled transmission line in accordance 
with frequency bands in a distributed coupled line 
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obtained by eiect r omagnetic ccupmg. and the 
Dranched signals are selected by a plurality of 
conducting means arranged between each line and 
ground. Therefore, wher a coupled transmission 
5 line is selected, a s.gnal in a highfrequency band is 
output. When the main transmission line ts se- 
lected, a signal ranging f r om a DC band to a high- 
frequency band ts outout With the above arrange- 
ment, a wideband frequency distributed signal se- 
re lector can oe realized. 

Note that, when the signal selector is used 
such that its input and output are reversed to each 
other, it can also be used as a signal synthesizer 

75 Brief Description of the Drawings 



Fig. 1 is a view showing an arrangement of one 

embodiment of a signal selector according to 

the present invention; 
2c Fig. 2 is a view showing another arrangement of 

the signal selector of the present invention to 

explain the function of Fig 1; 

Fig, 3 is a view showing an arrangement of a 

detailed example of a plurality of conducting 
25 means in Fig. 1 ; 

Fig. 4 is a view showing an arrangement of a 

mam part of another detailed example of the 

conducting means in Fig. 1; 

Fig. 5 is a view showing an application example 
3C of a signal selector according to the present 

invention; 

Fig. 6 is a view showing another application 
example of the signal selector according to the 
present invention; 

35 Fig. 7 is a view showing an arrangement of a 
signal selector constituted by transmission lines 
using a magnetically coupled transformer; 
Fig. 8 is a view showing an arrangement of an 
embodiment using electric coupling; 

4c Fig. 9 is a view for explaining an odd-mode 
characteristic impedance of a coupled line; 
Fig. 10 is a view for explaining an even-mode 
characteristic impedance of the coupled line; 
Figs. 1 1 A and 1 1 B are a graph showing trans- 

45 mission characteristics and a view showing a 
conditional circuit of the transmission character- 
istics, respectively, in which 
Fig. 1 1 A is a graph showing transmission char- 
acteristics obtained by the simulation of the first 

sc application example and 

Fig. 1 1B is a view showing the conditions of the 
first application example; 
Figs. 12A and 12B are a graph showing trans- 
mission characteristics and a view showing a 

55 conditional circuit of the transmission character- 
istics, respectively, in which 
Fig. 12A is a graph showing transmission char- 
actenstics obtained by the simulation of the sec- 

3 
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turned on a signal appears ai the signal selecting 
terminal lb, but no signal appears at the signal 
selecting terminals 2b to Nb. 

In addition, *hen desired one of the conducting 
means 2c to Nc is turned off (e.g., the means 2c is 
turned off), and all the remaining conducting means 
are turned on (e.g., the conducting means other 
than the means 2c are turned on), a signal appears 
at tne signal selecting terminal (e.g., 2b) corre- 
sponding to the conducting means (e.g.. 2c) which 
is turned off, but no signal appears at the remain- 
ing signal selecting terminals. 

That is, when only a conducting means cor- 
responding to a signal selecting terminal to which a 
signal is to be transmitted is turned off, and the 
remaining conducting means are turned on, the 
signal can be transmitted to a desired signal se- 
lecting terminal. 

(Detailed Description of Conducting Means) 

Switches, relays, and the like each having a 
mechanical contact can be used as the conducting 
means 1c to Nc in Fig. 2 when switching repetition 
does not pose any problem on service life. How- 
ever, when high-speed repetitive switching oper- 
ations must be performed, a conducting means 
using a semiconductor element is effectively used. 
The conducting means using the semiconductor 
element will be described below with reference to 
Figs. 3 and 4. 

In Fig. 3. each of capacitors C1 to CN and 
each of dtodes (e.g., PIN diodes) D1 to DN are 
connected in series between ground and a cor- 
responding one of the signal selecting terminals 1b 
to Nb, and one end of each of resistors R1 to RN 
is connected a corresponding one of connection 
points between the capacitors and the diodes. The 
other end of each of the resistors is connected to a 
corresponding one of control terminals 1d to Nd. 

In the conducting means arranged as de- 
scribed above, when a negative bias voltage is 
applied to the control terminal id. and a positive 
bias voltage is applied to the control terminals 2d 
to Nd. the diode D1 is negatively biased to be 
turned off. That is. an open state is set between the 
signal selecting end 1b and ground, and the signal 
supplied to the common end la appears at the 
Signal selecting end lb. 

The diodes D2 to DN are positively biased to 
be turned on That is, the signal selecting terminals 
2b to Nb are short-circuited to ground, and no 
signal appears at the signal selecting terminals 2b 
to Nb 

As described above, a negative bias voltage is 
applied to the control terminal of a conducting 
means corresponding to a signal selecting terminal 
from which a signal is to be extracted, and a 



positive bias voltage is applied to the control termi- 
nals of conducting means corresponcmg to the 
remaining signal seecting terminals. 

The capacitors C1 to CN are arranged to block 

s the DC bias voltage so as to prevent the loads or 
signal sources connected to the common terminal 
1a or the signal setectmg terminals lb to Nb from 
the influence of the DC bias voltage for ON OFF- 
controlling the diodes In addition, the resistors R1 

re to RN are arranged to keep a high imoedance 
between a path through which a signal passes and 
a bias voltage source and to isolate the path from 
the bias voltage source. 

Fig. 4 is a view showing an arrangement of an 

15 example of the conducting means 1c using a tran- 
sistor. In Fig. 4, although only the mam transmis- 
sion line 1 and the conducting means 1c cor- 
responding thereto are exlracted and simplified, 
each of the remaining coupled transmission lines 2 

20 to N has the same arrangement as that of the mam 
transmission line 1. 

The collector, emitter, and base of a transistor 
T are connected to the signal selecting terminal 1b, 
ground, and the control terminal 1d. respectively. 

25 When a positive bias voltage is applied to the 
control terminal 1d, the signal selecting terminal 1b 
is short-circuited to ground, and no signal appears 
at the signal selecting terminal 1b. In addition, 
when a negative bias voltage is applied to the 

30 control terminal id, the signal selecting terminal 1b 
is disconnected from ground, and a signal appears 
at the signal selecting terminal 1b. 

When the transistor T is operated in a satura- 
tion state, since the collector-emitter path exhibits a 

35 pure resistance behavior, the transistor T can be 
used as a switch regardless of a DC closed path. 
For this reason, it can be properly selected in a 
design to interpose a capacitor between the signal 
selecting terminal 1b and the collector of the tran- 

40 sistor T 

As described above, since no nonlinear ele- 
ment such as a diode is interposed in the main 
transmission path 1 and the coupled transmission 
lines 2 to N, a selectively transmitted signal has no 

45 distortion. 

In addition, since a DC blocking capacitor is 
not interposed in the main transmission line 1, a 
signal having a DC band can be transmitted be- 
tween the common end la and the signal selecting 

sc terminal 1b. As a conducting means used in this 
case, the conducting means using the transistor T 
shown tn Fig. 4 is effectively used. 

Since the main transmission line 1 is coupled 
to each of the coupled transmission lines 2 to N by 

55 an electric field, a magnetic field, or both the 
electric and magnetic fields, a signal having a DC 
band cannot be transmitted to the coupled trans- 
mission lines 2 to N. 

5 
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in tie longitudinal direction of the transmission 
lines, and Fig. 16B is a sectional view along a ime 
parallel to the axis. A mam transmission line i is 
arranged on one surface of a support member 8 
consisting of an insulator, and a coupled transmis- 
5. on line 2 is arranged on the other surface. One 
terminal 2a of the coupled transmission line 2 op- 
posite to a common terminal la of the mam trans- 
mission line 1 is connected to a case 9 serving as 
ground A switch 1c is arranged between ground 
and a signal selecting terminal 1b serving as the 
other end of the transmission line 1, and a switch 
2c is arranged between ground and a signal select- 
ing terminal 2b serving as the other end of the 
transmission line 2 

Fig. 17 shows an arrangement of a coupled 
line having a tapered main transmission line and a 
tapered coupled transmission line. Other constitu- 
ent elements and function of the coupled line are 
the same as descnbed above. The arrangement in 
Fig 17 is especially suitable for the coupled line 
sriown in Figs 16A and 16B 

Figs. 18A to 18D show the signal selector 
snown in Figs. 16A and 16B in detail. Fig. 18A is a 
plan view showing a signal selector in which SMA 
connectors are projected from a shield case 9 in a 
Y shape as a common terminal 1a and signal 
selecting terminals 1b and 2b, respectively, when 
the upper lid of the signal selector is removed. 
Inside the case 9. a flat type main transmission line 
1 indicated by broken lines in Fig. 18A and a taper 
type coupled transmission line 2 are formed on the 
upper and lower surfaces of a support member 8 
as strip lines (referring to the sectional view in Fig. 
18D). respectively As shown in Fig. 18B as an 
enlarged view of a portion surrounded by a circle A 
in Fig. 18A, capacitors C1 and C2, PIN diodes D1 
and D2, and resistors R1 and R2 which are respec- 
tively connected between ground and the lines 1 
and 2 are incorporated in the case 9 {referring to 
the wiring diagram in Fig. 18E). Fig. 18C is a side 
view. In Fig. 18C, a control txas terminal id con- 
nected to one end of the resistor R1 is projected 
from one side surface of the case 9, and the 
control bias terminal 2d connected to one end of 
the resistor R2 is projected from one side surface 
of the case 9. 

A deformation bismaletmidetnazine resin 
{maximum width: 7 mm; thickness: 0.74 mm; and 
specific dieiectnc constant: 3 8) containing a glass 
fiber material is used as the support member 8. 
The main transmission line 1 is a flat type trans- 
mission line having a width of 2 mm and a length 
of 25 mm, and the coupled transmission line 2 is a 
taper type transmission line having a maximum 
width of 4 mm, a minimum width of 2 mm. and a 
length of 25 mm. Each of the capacitors C1 and C2 
has a capacitance of 2 000 pF. and each of the 



resistors Rl and R2 has a resistance of 1 kV. 

Figs 19A and 19B srow the actually measured 
characteristics o* a signal selector a r ranged under 
the above conditions and a conditional circuit under 
5 the conditions, respectively More specifically, ex- 
cellent transmission characteristics which support 
the results of the above simulation shown in Figs 
1 1 A and 1 1 B can be ootained. 

?o (Another Example Using Magnetic Coupling) 

Another example using magnetic coupling is 
obtained as follows. For example, a bifilar winding 
delay line disclosed in a research and application 

75 report of Telecommunication Laboratory of Japan, 
Vol. 17, No. 12 (puolished in 1968) pp. 159 to 174 
(basic study related to a wideband line type trans- 
former) and {especially shown m Fig. 5 of p. 164) is 
used as an actual transmission line such that two 

20 insulating lines are twisted, and the stranded wire 
is wound around a magnetic member According to 
this tecnnique, when a large number of insulating 
lines are twisted, and stranded wires are wound 
around a magnetic member, a required mult-wire 

25 line can be obtained. 

A technique disclosed in "PROCEEDINGS OF 
THEIRE" 1959, August, pp. 1,337 to 1.342 (Some 
Broad-Band Transformers) can be used for a bifilar 
winding. 

30 

{Other Application Examples) 

In the application example m Fig 2, in general, 
one switch is turned off. and all the remaining 
3; switches are turned on, thereby obtaining a signal 
from a signal selecting terminal corresponding to 
the OFF switch. However, an application example 
in which all switches are turned on {no signal is 
supplied to all signal selecting ends) or an applica- 
4c tion example m which a plurality of switches are 
turned off {a signal is supplied to a plurality of 
signal selecting terminals at the same time: signal 
distribution) may be used. In this case, although 
faults such as a signal loss and impedance match- 
es ing are caused, when the faults do not adversely 
affect a peripheral circuit, the above application 
examples can be used. 

(Compensation of Capacitance of Switch) 

5C 

In each of the above embodiments, when a 
signal selector is used in a frequency range in 
which the stray capacitances (Cs) of switches are 
not negligible as shown in Fig. 20, frequency char- 
55 actenstics can be improved by adding inductors 
Lai. Ui. L*2. and L^. Note that the capacitances 
can be compensated by adding only the inductors 
L a i and L b1 or the inductors and l^. 
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